Selection of new biological activities from random nucleotide sequences: evolutionary and practical considerations.
Recent advances in the selection of biologically active DNA sequences from random populations are reviewed. Within the framework of evolution, forces are considered that have precluded the testing of all possible DNA sequences, purely with regard to their functionality as genetic regulatory elements or protein coding sequences. Examples are drawn from cassette mutagenesis of enzyme active sites, protein domain replacement by fusion with random genomic digests, and the selection of bacterial promoters from random DNA. Efforts to derive new activities are examined, and the likelihood of future success is evaluated.